There has been increasing emphasis on maintaining the patients' quality of life while on antihypertensive therapy (e. g., regular physical activity as a lifestyle modification) . However, no information is available on the effects of regular swimming exercise on mental health despite the popularity and potential benefits of this life-style modification. To determine the efficacy of swim training on mood states, 19 obese subjects with stages 1 to 2 essential hypertension were randomly assigned to either a swim training (n=12) or control group (n=7) . Subjects were assessed before and after a 10 week supervised swim exercise program with the Profile of Mood State (POMS) questionnaire. The swim training group completed an average of 94% of the scheduled exercise sessions, and were able to gradually and significantly (p<0.05) increase daily swim distance. Additionally, resting heart rate was significantly reduced (p<0.05) . Swim training resulted in significantly higher (p<0.05) vigor-activity scores. In addition, anger and fatigue scores were 34 and 28% lower after the swim training period. No significant changes were observed in any of the POMS scores in the control group. The improved mood state observed after swim training may have a clinically important influence on the quality of life in these subjects with essential hypertension.
Introduction
Hypertension is a major risk factor for cerebro- Based on the data on walking and cycling, regular physical activity has been shown to result in a reduction in resting blood pressure'. We have recently reported that regular swimming exercise also results in a reduction in resting blood pressure in subjects with essential hypertension.
Due to its non-weight-bearing nature of exercise, swimming has a clinically important application to individuals with cardiovascular disease when it is used as a lifestyle modification. Because as high The exercise intensity during the 45-minute swim workout was set at a 60% of maximum heart rate reserve recorded during a graded exercise stress test on a treadmill. However, the target heart rate was adjusted based on the observation that maximal heart rate during swimming is approximately 10 to 13 beats/min lower than running12). Each subject was instructed to swim continuously during the 45-minute swim workout, except when checking a 10-second target heart rate. Each subject was closely monitored for swimming distance and the target heart rate by a supervisor. Subjects assigned to the control group remained sedentary. In the course of this investigation, subjects in both groups were instructed to maintain their usual lifestyle.
Statistics : Differences in the dependent variables were assessed by two-way (treatment x time)
analysis of variance (ANOVA) with repeated measures. The variables that had significant group differences in baseline POMS scores were also analyzed with analysis of covariance Figure 1 presents the mean POMS subscale scores in the swim training group. Swim training induced a significantly (p<0.05) higher vigor/ activity scores. Although there were no significant changes (p>0.05) in negative mood state subscales (tension, depression, anger, fatigue, and confusion), anger and fatigue scores decreased by 34 and 28%, respectively, after the training period. No significant changes were observed in any of the POMS scores in the control group. Because the training group was characterized by significantly (p<0.05) lower depression, tension, and confusion scores than those of the control group at the beginning of this study, we performed ANCOVA to account for the baseline differences. However, the same results were obtained. The total mood disturbance scores did not change in the training or control group during the study.
Discussion
The primary new finding of this study was that swim training resulted in improved vigor-activity score using the POMS as an outcome measure.
The POMS is primarily composed of negative scales (e. g., depression, confusion, and tension), and the only positive scale is vigor-activity. In the present study, the significant effects of swim training appeared primarily on this positive scale.
This result reinforces the statement that among the psychometric measures, the positive affect appears to be more consistently linked to physical activity13). It is possible that the elevated vigor-activity score has a clinically significant implications for the improved quality of life in the patients with hypertension. Vigor-activity score represents a mood of vigorousness, ebullience and Baseline POMS scores and changes in POMS scores after swim training. * indicates a significant change from baseline (before training) . 
